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Research Accomplished

During the present reporting period the research has involved

three main areas as detailed below:

(l)’Reflection spectra

Spectra of KI, NaCl and KCl at 80 K in the spectral region
1

3

' 5-12 eV were obtained. The measurements were performed with
a recently completed low temperature vacuum reflectometer
which operates routinely near 10—9 torr. Results of some
of this work appear in the enclosed publication preprint.
The spectra show new fine structure near the region corres-
ponding to the onset of interband transitions and have been
useful in clarifying the situation concerning higher exciton
states in KI. An asymmetric sharpening of exciton peaks
which straddle a direct scattering threshold was observed.
This effect was predicted by Phillips2 and an analysis in-
volving line broadening from both electron scattering and
phonons may be used to extract information concerning the
electron scattering broadening from the experimental spectra.
Low temperature reflection spectra (80°K) of type I and
IIa diamond, in the region 5-12 eV, have been obtained. Pre-
liminary analysis of the data indicates fine structure in the
weak 7 eV peak but otherwise the spectrum duplicates the

previous room temperature results as expected from the large

Debye temperature of diamond.




(2) Luminescence

(3)

A survey of low temperature luminescence excited by
ultraviolet radiation in the exciton absorption bands of
several alkali halides has been completed. Crystals of
Nar, NaCl, NaI, KF, KCl and KI obtained from several dif-
ferent sources were used to obtain both excitation and e-
mission spectra at 80 K. Of these crystals only NaCl and
KI showed the strong luminescence characteristic of in-
trinsic electron recombination.l In these materials, new
absorption fine structure observed in the excitation spec-

trum has been interpreted as due to the 2s T exciton

3/

state.3 The mechanisms responsible for the efficient
quenching of the recombination process in the other crys-

tals is currently being studied.

Ultraviolet polarizer

An improved uv polarizer of the pile~of-plates type,
employing LiF plates, has been constructed and tested.
The polarizer is designed to facilitate easy mounting on
each of the monochromators being used in the research thus
converting them into polarizing monochromators over the
spectral range 2000 - 1000 A. The design allows easy inter-
change of polarizing plates and continuous angular settings
to £ % degree. These features allow immediate application

of the polarizer to:




IMI

‘e1309ds UOTSSTWS PuUe UOTIRITOXD

peztaeTod yjzoq ButioTdws saTpnis jusdsSLdUTWUNT 3ISTOTARIITN (2)

*gTe1sk10 oTQno-uou yo wizdads uoridiosqe 3DTOTA

-eI3Tn 9yy jo eduspuadeop uorzezTIRTOod SY3 FO SIOTPNIS (a)

‘UOTSIBAUT BTuUuOIN~sIdwWeI] JO Fuspuad
-gput onbruyoe;z ® HUTSN 3ISTOTARIITN BY]l UT STRTISIBW

o1dox3osT JFO sxojswexed TeoT3do @Yl JO UOCTIENTERAD D3ITP (e)



(P96T) 962TVY ‘9€T -A@¥ °shyg ‘IsTqeM °N ‘W °S

—_— *(096T1)
696 ‘LE ‘(uopuorl) °00S§ °*shAyd °*o0xd ‘uamp-sihaxydwung °*JI°d°'S b

*SUOT3EDTUNUWO) 23'3S PTTOS
‘S96T *AON ‘uoriedTiqnd I03F pejjTwqns ‘IsyTeM 'O ‘M €

(996T "d@4 ’‘paysTTgnd agq 03)
8T °ToA ’‘soTsdAyd e®3e3s prT1o0s ‘sdAITTTUL "D "0 °C

*(596T) 98TT ‘OT °20s *s&yd *asuwy °TInE ‘ISYTeM "D ‘M T

SHONHIH AT



